Enzyme-catalyzed assembly of gold nanoparticles for visualized screening of DNA base excision repair.
Activity screening of DNA base excision repair (BER) enzymes is a crucial step for understanding numerous fundamental biochemical processes. A novel label-free homogeneous technique is developed for visualized uracil-DNA glycosylase (UDG) activity assay using gold nanoparticles (AuNPs). This strategy relies on the enzyme-catalyzed assembly of AuNPs decorated with DNA probes. In the presence of endonuclease IV (an enzyme which can further hydrolyze the products from UDG-catalyzed reaction), the substrate DNA selectively interacts with UDG followed by the efficient release of a single-strand probe. The released single-strand probe then makes the network-like assembly of decorated AuNPs to provide a visible signal for UDG activity. This strategy that can be performed in a label-free homogeneous assay format improved the duration, the simplicity and the throughput of UDG activity screening. The results provided in the present study revealed that this strategy could hold great potential as a robust, convenient and visualized platform for activity screening of uracil-DNA glycosylases with high selectivity and desirable sensitivity.